Introduction: Antiretroviral treatment (ART) services are estimated to account for 30% of the total resources needed for human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) control and prevention in Vietnam during the 2011-2020 timeframe. With international funding decreasing, determining the total cost of HIV/AIDS treatment is necessary in order to develop a master plan for the transition of ART services delivery and management. We analyzed the costs of HIV/AIDS treatment paid by both HIV programs and patients in a central outpatient clinic, and we explored factors associated with the capacity of patients to pay for this service. Methods: Patients (n=315) receiving ART in the Department of Infectious Diseases at Bach Mai Hospital, Hanoi, Vietnam, were interviewed. Patient records and expenses were reviewed. Results: The total cost of ART per patient was US$611 (75% from health care providers, 25% from patients or their families). The cost of a second-line regimen was found to be 2.7 times higher than the first-line regimen cost. Most outpatients (73.3%) were able to completely pay for all of their ART expenses. Capacity to pay for ART was influenced by five factors, including marital status, distance from house to clinic, patient's monthly income, household economic condition, and health insurance status. Most of the patients (84.8%) would have been willing to pay for health insurance if a copayment scheme for ART were to be introduced. Conclusion: This study provides evidence on payment capacity of HIV/AIDS patients in Vietnam and supplies information on ART costs from both provider and patient perspectives. In particular, results from this study suggest that earlier access to ART after HIV infection could dramatically reduce the overall cost of treatment.
Introduction
Adding to their struggle with the human immunodeficiency virus (HIV)/acquired immunodeficiency syndrome (AIDS) epidemic, Vietnam and other developing countries are now facing the cutback of international funding for antiretroviral treatment (ART) for people living with HIV/AIDS. 1 According to recommendations from the World Health Organization (WHO), 2 all countries are aiming for the goal of 80% of all HIV/AIDS patients being provided with ART. However, with 67,057 HIV/ AIDS patients receiving ART in 2012, Vietnam has thus far fallen short of the goal, treating just 51.3% of people with HIV/AIDS, 94.1% of whom are under the financial support of an international program such as The President's Emergency Plan For AIDS Relief, the Global Fund to find AIDS, Tuberculosis and Malaria, and the -GAP) . 2, 3 The challenge then, is not only to maintain the current level of ART provision, but also to expand treatment to new patients. The number of naïve patients registering for HIV/AIDS care is growing at a rate of approximately 950 patients per month, and 60% of these are enrolled in the first-line regimen of ART. 3 Because most of the ART programs, including CD4+ cell testing and medication, are operated by international donors, financial funding from the Vietnam National Program for HIV/AIDS Control is negligible -less than 10% of total funding. 4 A similar situation can be seen in other countries whose national HIV/AIDS programs contribute relatively little to the overall funding of ART, including Cambodia (10%-11%) and Indonesia (26%). 5, 6 Because of their dependence on international funding, the ART programs in countries and individual provinces without international projects, will encounter financial challenges in the near future, due to this dramatic reduction of external funding. 4 Additionally, certain aspects of the health care system in Vietnam, such as limited health care insurance coverage for patients with HIV/AIDS, lack of integration of HIV services with the general health service delivery system, and low funding from governmental resources, are becoming barriers to treatment accessibility and delivery as well. 1, 4, 7 Thus, even though international funding currently allows patients to access ART for free, assessment of financial capacity of HIV/AIDS patients will play a crucial role in preparing an appropriate ART policy once external financial support becomes unavailable or limited.
The costs of first-line and second-line ART regimens in several developing countries were outlined in a WHO summary report on an extensive program for HIV/AIDS treatment in 2004 and 2005. Although the cost of ART varied dramatically from country to country, the pattern in all these countries was that second-line ART was much more expensive. 8 Further, whereas previous studies have examined the direct medical costs of ART, they failed to include additional components of patients' financial burden, such as travel expenses, lost work time, and other medications. The current study aimed to estimate the total cost of ART, including direct costs from health care practitioners, patients, and their families. Given the high total cost of treatment and the pending loss of international funding, ART will soon become an unbearably difficult financial burden for both the government and patients, necessitating the discussion of a copayment scheme for ART. Since such a copayment system would require payment contribution from patients, our analysis also examined the factors that influence patients' capacity to pay for ART.
Materials and methods

Study setting
This study was conducted at the ART outpatient clinic in the Bach Mai Hospital, Hanoi, Vietnam. ART has been available with the financial support of LIFE-GAP since October 2009. This clinic has received a total of 904 people with HIV/AIDS and had provided ART for 713 patients (during the study, 518 patients received the first-line ART regimen and 25 received the second-line regimen). Patients receiving ART at this clinic can progress through five stages: testing for HIV confirmation, pretreatment, the first-line regimen, the second-line regimen, and finally, inpatient treatment. According to the Vietnam National HIV/AIDS care and treatment guideline, adopted from the WHO (2006), 1, 7 first-line regimens include zidovudine/ stavudine, lamivudine, plus nevirapine for main regimen, and zidovudine/stavudine, lamivudine, plus efavirenz for alternatives. Second regimens include zidovudine plus lamivudine or tenofovir plus lamivudine and lopinavir/ ritonavir or atazanavir. 1, 7 Since this study focused on the cost of outpatient treatment, only patients currently enrolled in pretreatment, the first-line regimen, or the second-line regimen of ART were included.
Study design and data collection
This was a cross-sectional study that used convenience sampling. We involved two patient groups: the first group consisted of pretreatment patients who had been managed by the outpatient clinic until at least December 31, 2011, and who had visited the clinic at least one time for testing or examination during the last 12 months. The second group included patients who had been treated with either the firstline or the second-line ART regimen between January 1, 2011 and December 31, 2011. After meeting these criteria, patients were excluded only if they refused to participate. We estimated that the necessary sample size was about 300 patients. We invited all participants who were present at the clinics during the period of the study and who agreed to participate in the interview, until we reached a sufficient number of respondents.
Medical records were reviewed and some general characteristics of each patient (identification in hospital, sex, age, risk factors for HIV acquisition) as well as clinical information (total time of ART counseling/examining, the number of months seen in 2011) were extracted. Using a 
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Cost of antiretroviral treatment checklist and a form that included highest viral load, latest CD4+ cell count, ART history, hepatitis C and/or hepatitis B coinfection, and pregnancy status, we selected medical records for further data collection on the basis of structured interviews with eligible patients. Payment capacity of patients was assessed using a single question "Would you be able to pay for the treatment costs?" The response options included "Can afford to pay full costs/Can afford to pay partial costs/Cannot afford to pay". Opportunity costs were measured using the estimated number of working days lost by patients and caregivers.
Statistical analysis
Differences between groups were compared using chi-squared tests for categorical variables and Student's t-tests for continuous variables. Logistic regression was used to identify significant correlation of reported total costs with other predictor variables, including age, sex, and socioeconomic status.
Ethical consideration
Written informed consent was obtained in the local language, Vietnamese, from all study participants. For young participants aged 15-18 years, both patients and their caregivers were educated about the interview and gave informed consent. Research ethics approval was granted by the Institutional Review Board of the Administration of HIV/AIDS Control in Vietnam.
Results
Characteristics of participants
The overall study sample size was 315 patients, selected from the initial 601 medical records examined on the basis of the inclusion and exclusion criteria described (Table 1) . Of these, 199 (63.2%) were male and 116 (36.8%) were female. The respondents ranged from 15 to 65 years old, with most being younger than 40 years of age (83.8%) and the mean age at study entry being 35.1 years. A quarter of participants were engaged in drug use throughout the duration of the study, and 97.4% of those were male. Regarding their clinical stage of treatment, 13.7% patients were enrolled in pretreatment, 79.3% participants were receiving the first-line regimen, and 7.0% patients were receiving the second line regimen. Participants' mean duration of ART was 15 months, ranging from 4 months to 40 months. Mean CD4+ cell count of all patients at the time of study entry was 298 cells/mm 3 , ranging from 105 cells/mm 3 to 300 cells/mm 3 , and mean CD4+ cell count at the time of ART commencement was 140 cells/mm 3 .
Regarding the economic situation of participants, two thirds of the subjects had a monthly income less than 3 million dong (equivalent to US $150) and 14.3% participants had no income at all. Including incomes from other family members, though, the majority of monthly household incomes ranged from 3 million dong to 6 million dong (38.1%), and 34.6% of households surpassed 6 million dong. Among households with a monthly income less than 6 million dong, total household expenditures came to 83.8% of income. Also, 53.3% of patients in this study had health insurance, indicating that the availability of health insurance for the poor is higher than expected. Costs associated with aRT for patients Table 2 indicates the component costs of ART from both health care providers' and patients' perspectives. The total cost of outpatient ART, including both medical and nonmedical costs, was US$611/person/year, with 75% of the burden falling on health care funding sources and 25% on the patients' families. Cost of ART medication and of laboratory tests and X-rays accounted for 42.1% and 26.2% of the direct medical costs associated with ART, respectively. Meanwhile, travel spending and opportunity costs accounted for 48.9% and 24.4% of the cost to patients and their families. The cost of second-line regimen ART was 2.7 times higher than the first-line regimen, in part due to the fact that these medications cost 10 times more than the first-line medications. Table 3 estimates the mean cost of ART from both health care and patient perspectives, with health care costs encompassing things like ART drugs, X-rays and testing, and patient costs including things like travel expenses, opportunity costs, and other medications. Factors that significantly affected the cost of treatment to patients -in terms of percentage of total monthly income -were the distance from house to clinic and the monthly household income. These factors had no influence on the health care costs, which increased from US$346 for the first-line regimen to US$369 for the second-line regimen, regardless of the patients' distance to the clinic and monthly household income. Conversely, the stage of treatment regimen had very little effect on the cost to patients.
Capacity to pay for aRT services
This study examined the payment capacity to pay for ART among HIV/AIDS patients. The majority of participants (73.3%) were able to pay completely for their expenditures incurred in accessing treatment, including costs such as travel and meals. Table 4 illustrates the correlations between payment capacity of ART outpatients and socioeconomic factors. Capacity to pay was found to be significantly correlated with education, marital status, living area, distance from house to clinic, monthly income of both the patient and their household, household economic condition, and monthly expenditure. Table 5 displays the factors that affected payment capacity, as revealed by logistic regression to control for confounding variables and effect modification. The results suggest that marital status, distance to clinic, health insurance status, monthly income of patient, and monthly income of family were all significant factors that influenced patients' capacity to pay for treatment. Interestingly, those who had higher monthly income (both individual and household) were more willing to pay for ART than those with lower income (odds ratio .2.00), whereas participants who had health insurance were less willing to pay for expenditures of treatment.
When asked specifically about health insurance, most patients (84.8%) would have been willing to pay for health insurance to cover their medical expenses if a copayment scheme of ART were introduced. On the other hand, only 61.4% of patients would have been willing to enroll in health 
Discussion
This study generated a more comprehensive picture of the true cost of ART, including both the medical and nonmedical costs incurred by health care providers and the patients who access their services. The country of Vietnam is committed to treating 80% of HIV/AIDS patients, in accordance with the goals set by the WHO. 3 However, because the government funds only a small percentage of the total cost of ART, and because international funding is likely to decrease in the near future, it is important to investigate the payment capacity of the HIV/AIDS patients themselves. 1 This study presents some of the first evidence regarding the total cost of HIV/ AIDS treatment in Vietnam, including the nonmedical costs, as well as the capacity and willingness of the patients to pay for this treatment.
From the perspective of health care provision costs only, we found that patients in pretreatment stage incurred US$184/year (equivalent to 13.4% of the annual income of an average Vietnamese person in 2011), while ART costs of patients on the first-line regimen and second-line regimen were greater, at US$360/year and US$1,346/year, respectively. This was similar, but slightly less than the average expenditure for this treatment across the country as a whole, which was US$365/year for the first-line regimen and US$1,464/year for the second-line regimen. 9 The medical costs associated with HIV/AIDS treatment in Vietnam, therefore, are likely to impose a significant financial burden on patients without any support from government or other funding sources. Additionally, in order to access and maintain treatment, patients have to incur many nonmedical costs, including travel costs, meals, accommodation, opportunity costs, and other medications. Indeed, even without the need to pay for ART itself, many patients face a significant financial burden just to access and sustain their treatment. 1 The average out-of-pocket cost associated with these types of expenditures was approximately US$153 per person-year, with the largest single cost being the cost of travel. Those in pretreatment paid approximately US$58/year, which increased to US$288/year in the first-line regimen stage of ART and US$250/year in the second-line regimen stage. Given that pretreatment is appropriate for patients with better immunological status, and because pretreatment imposes a significantly lower financial burden on patients, an important implication of this study is that earlier access to treatment may limit total ART costs.
According to this study, the majority of ART costs come from medication (31.6%), testing and X-rays (19.6%), and travel costs (12.2%). While this distribution reflects the current resource allocation of the Vietnamese government for HIV/AIDS control, the resources allocated are not sufficient to cover the cost of ART across the country. The resources of the Vietnam National Program for HIV/AIDS control currently account for only 5.9% of the total funding for ART, with the majority of the funding coming from international donors. 4 Given this funding situation, HIV/AIDS patients currently have access to ART for free. However, this study found that a significant percentage of the total cost of ART comes from nonmedical expenses, including travel and opportunity costs, so that even with treatment available for free, 10.5% of participants were unable to pay for the expenditures required to access ART. Another 16.2% of participants were only partially able to pay for these expenses. One of the major contributing factors to this inability to pay was the patients' unemployment situation, which leads to low, and often unstable, incomes. 
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It is clear that the health care system must be strengthened in such a way as to render the country's HIV control efforts sustainable. One solution that has been suggested is a copayment system for ART. However, in order for such a system to be effective, patients must be willing to pay for their share of services received. This study examined patients' capacity to pay for treatment, and found that it is strongly affected by five socioeconomic factors, including marital status, distance from house to clinic, monthly income, household economic condition, and health insurance status. Those participants living with a spouse were more willing to pay for treatment than those who were not, because patients living with a spouse were able to share the expenditure with their partner. Living further than 100 km from a clinic was another significant barrier to accessing ART, given the increased travel and accommodation costs; therefore, those who lived close to the clinic were more likely to pay for ART. Having higher income was also found to increase patients' capacity to pay for treatment, which is consistent with the fact that people respond more positively to the idea of paying for treatment if they are in a better economic condition.
One specific copayment strategy that was explored in this study is health insurance. Currently, ART medication is not covered by health insurance in Vietnam, which may be a significant deterrent for HIV/AIDS patients to be willing to pay for health insurance, despite the fact that health insurance may help to cover their additional medications and medical costs. Nonetheless, this study found that 53.3% of the patients surveyed had health insurance, indicating that the availability of health insurance for the poor is higher than may be expected. Interestingly, participants who had health insurance were less willing to pay for ART, perhaps because of the current lack of a copayment scheme for this treatment. Indeed, whereas only 61.4% would have been willing to enroll in health insurance with the current coverage and service fees, 84.8% would have been willing to pay for health insurance to cover their medical expenses if copayment for ART were introduced. This suggests that health insurance could be a potential tool in introducing copayment for ART, since many patients already pay for health insurance, and many others would be willing to do so.
Some of the strengths of this study include the large sample size of 315 participants (52.4% of HIV patients at the Bach Mai Hospital), the combination of interview and retrospective review methods, and the fact that the baseline characteristics of participants were similar to those observed in other studies. Therefore this study provides a fairly reliable estimation of financial burden for ART patients, including health care service and opportunity costs from both patient and health care provider perspectives. However, several limitations should be noted. First, as this study was based on patients at a central hospital, this study is only representative of treatment at a central health care level. Consequently, the results of this study cannot easily be generalized to other health care settings. Another limitation of this study is that it offers few insights for inpatient treatment, as it focused only on the cost of outpatient treatment. Moreover, the estimated costs presented here excluded many indirect costs such as health care workforce, fixed properties, administration, and equipment operation fees. These costs were excluded due to the limit of time and resources and merit further investigation.
Conclusion
This study is one of the first to provide evidence on the payment capacity of HIV/AIDS patients in Vietnam, and it supplies information on ART cost from both provider and patient perspectives. Results of the study will potentially assist policymakers with resource allocation. For example, the finding that earlier access to ART could dramatically reduce the total cost of treatment could have implications for when to begin treatment for patients. In the current situation where ART is provided for free, most patients were able to pay completely for the expenditures associated with accessing treatment; however, payment capacity was limited for some patients even within this context. In light of the fact that international funding will likely be cut in the near future, it is imperative that new payment strategies be explored, in order to continue the patients' capacity to pay for treatment. We found that the majority of patients would be willing to pay for health insurance to cover their medical expenses if a copayment scheme for ART was introduced. This finding has immense implications for a strategy by which Vietnam could continue to sustain and expand its treatment of HIV/AIDS patients, even without the current level of international funding.
